@> 




COI03 008CTCKMX 
COUHA/IMCTWECICMX 

PEcnyfi/iMK 



roGYOAPCTBEmiiii komktet 

no M306PETEHI15tM M OTKPblTMIIM 

nPM ncHT cccf> 



SU.,.. 1686123 A1 



(Si)S E 21 B 29/10 



OnMCAHME M30BPETEHMfl 

K ABTOPCKOMV CBMAETE/lbCTBy 



1 

(21) 4438706/03 

(22) 08.06.88 
(46)23.10.91. Ekm. 1^39 

(71) BcecoioaHuA HayMHO-i^cc/ieAOBaTeiibCKMA 
M npooKTHwA MHcnnyr no icpenneNMio ctcsa- 

XHH M 6ypOBWM paCTBOpAM 

(72) B,M, MmuHH m C A Pji6oicohw 

(53) 622^45.4(088.8) 

C5Q AsTopcKoe CBHAeraAbCTM CCCP 
fk 796387. ui. E 21 B 33/00. 1981. 

AaTopcKoe catiAeTeAbCTM CCCP 
fk 1596830. Kii. E 21 B 29/10. 1988. 

(54) VCTPOCICTBO A/IH PEMOHTA OGCAA' 
H0(^ KO/IOHHbl B CKBA)KI1HE 

(57) MaoGpereHMe othocmtcji k SKcnAyarauHM 

He^TIIHUX M riSOBUX CKMXMH M MOXet OUTW 

McnonbsoBaHO npM HapamHsaHMM ueMOHTHO- 
ro KOAWua M C0M8HMH aK|>aHoa h3 TaMnoHax- 
Hux MarepMaiioa sa o6caAHOA koaonnoa. 
Ueab - pacuiMpeHMC TexHononneCKiix aoa- 
moxcnoctM yCtpoAcraa sa oier o6ecn8««eHMa 
OANoapeMeHHoro c ycraHOBKoA peMONTMOro 



narpyOxa raMnoHMppaaHMa aaxoaoHNoA ao- 
HU. Ana aroro paAHaA^Hwe oraepcnta noaoro 
uiTOxa nepexpuTu a mcxoamom noaoxceHMM 
repMeTMMHyMM neperopQAxaMM MexcAV rnflpo- 

l|H/IMHAf>ftMH. riOaUd UITOX a HIUKHeA MaCTM 

MMoeT ycTaHoaneHHyA Ha hch c bo3mo)kho* 
CTWX) orpaHMseHHoro oceaoro nepeMeuieHMR 
MMiiMHAPMHecKMA nepaxpuBareiib c ^pmkuh- 
OHHUM ^HapeM. B noaoM uiToxe noA umamh- 
APMHecKMM napexpuaare/iaM auno/iHeHW 
paAHMMyaoTaepcma. UHAMHApimcKMA ne^ 
paxpiiaarraab ycraHoaaaK c aosMoxNocrwn 
napaxpwTiia noeaeAHMx npu xoAe uiroxa 
aaepx. nocaa aaxa^xM m npoAaaxM raMnoHaac- 
Horo MBTepMaaa pacnoAarax)T paMOHTHuA 
narpyOox HanpoTMa sohm HapyuieNMx ofkaA- 
HOA KcmoHHU. riapaMemeHHeM ycrpoAcraa 
aaapx nepaxpuaaoT paAMaA^Hue OTBepcmfl 
UHiiMHAPMHacKMM nepexpuBBTeAeM. SareM a 
ycrpoACTae C03Abkit paOosee ABNxcoHMe. rtpM 
9TOM axopi BXOAMT B aauanACHMa c koaohnoA. 

2 MA. 



VIsoCpeteHHe oTHOCMTca x Oyp«HMX> m 
axcfviyaTauHM He^TANiJx m raaoaux cxaaxim m 
Moxef HcnoAbaoaaTbca rpM HapaumaaNMN 
uaMeHTHoro koa^ub m coaABHMM axpBMoa mb 
TBMnoHaxHwx MBTepMBAOB SB o6ciMHOA KO- 
AOHNoA c nocaeAytomaA rapMarmaaKHBA o6- 
caAHoA KOAONNu MeTBAAinecxMM naacnipaM 
a Ha^TAHWx. raaoBux h aoABHyx cxaaacMHax. 

UttAbX) M3o6peTeHMx xBAflercx pacuiMpe- 
HMe TexHOAonnecKMx BosMoxHocreA ycrpoA- 
craa nyreM oOacneseKMX oAHoapaMeHHoro c 
ycTBNOBKoA peMONTHoro fiBTpyOxa TannoNM- 
poaaNMff aaxoAOHHoA soHy. 



. Ha 4>Mr. 1 MaoOpaxceHO ycrpoACTBO aan 
peMOHTB o5caAHOA KOAOHHu B CKBBxcMHe, cny- 
meHHoe a cxaasxMHy, a MOMenr aaxaMXM raM- 
fiQNMpywtuaro MarepMBAa: hb ^nr. 2 - to xe. 
npM ycraMOBxa nABcrypa. 

YcrpoiAcTao aab paMOMra oGcbahoA kd- 
AOHHy a exaaxcMHe coctomt na axopa 1 . cayaca- 
lUero A^ff onopy ycrpoAcTaa Ha xoAOHny. 
rMAPBBAMHeCKoro AOMxpara a bhao xoprryca c 

nOCABAOBBTeAkHO yCTBHOBAeHHUMM B HeM 

rMAPOUMANHAPBMM2 c repMeTMMHWMH nepero- 
PQAXBMM 3 MBXAy HNMM. B Kopnycc TeAecKO* 
nimacxM ycTBHOBAeH noauA iutok 4 c Tiopui* 

HBMN 5. paCnOAOXOHHyMM a fMAPOUMAHHA* 
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pax, H pdAMdAkHUMM 0TB6pCTMIIMH A AAA CBII- 
3H nOAOCTM UtrOKa C nOAOCTiIMM fMAPOIIHAMH* 

APoe. Pa^AHBiibHwe OTBepcnw A nepeicpyTw b 
MCxoAHOM hoiioMceHMH repf4eTM«iHUMM nepe* 

ropOAKBMM MCMAy UIVIMHAPBMM. B HMXCHeA 
HBCTM nOAOrO lUTOKa yCTBHOBIieHO rMAPdBAM* 

Mecicaii AOpHMpytomaii ronosKa 6. 

MoKAy KopnycoM m iMAPaBJi»iMecKoA ao- 
PHHpyiou;eA ronoBKoA pacno/ioxeH penoHT- 
Hu^ narpyGoK 7. B MMXHeA nacTM noiioro 
ujTOKa noA rHApaemmecKOA AopHMpyiomeA 
rorr>BKoA ycTaiHwiieH c bosmoxchoctwio orpB- 
HHMeHHoro oceaoro MpeMeutBHMii uhamhapmt 
secKMA nepeicpwBaTeAfc 8 c ^pMKUNONHyM 
^HapeM, a noA iiMfiMHAPMMecKMM nopeicpu* 
BBTeiieM a nonoM lUToite auno/iHenu paAMa/ik- 
HueoTaepcTNM 9 Ann UMpicyiiauMM a mcxoahom 
no/io>KeHMM TBMnoHaxHoro MarepMaiia. B 
BepxHeA sacTM nonM uitok 4 ^icecTKO caaaaH 
c TpaMcnopTHoA koaohhoA TpyG (NacocHO- 
KOMnpeccopKUMH TpyCdMM) 10. 

YcTpoAcTBO Ann peMONxa oGcaANOd ko- 
AOHHy a CKBdKMHe paGoraer CAeAyioiUMM o6- 
paaoM. 

riocAe cnycxa ero Ha rpaHcnopTHoil ko- 
AOMHe Tpy6 B CKBaxHHy pdAMaAbHue orsep- 
CTMB 9 pacnoAaraiOTCfl ManpoiMs aoHu 
HapyuieHMfl o6cdAHoA koaohhu. OrxpuaaiOT- 
csi paAMdAbHue OTBepcTMn 9 nepeMeu^eHiieM 
ycrpoilCTBa bhhs. B mcxoahom noAoaccHMM pa- 
AMBAMiiiie OTBepCTMM A nepexpuTy. HpH ta- 
KOM pacnoAOxceHMM poANaAbKyx OTaepcTMft A 
M OTKpwryx pciAMaAbHyjc oraepcmax 9 npona- 
BOAMTca aaxaMKaTdMnoHaxcHoro MarepiiaAa b 
30Ky HapyiueHMn oScbahoA KOnoHHy m saAaa- 
AHBaHHe ero aa oGcaAHyio xoAONHy. 

riocAe aaxaMKH m npoAaaxM TaMnoHdxcHO- 
ro MBTepMdAa r.«cnoAaraK>T peMONTHwA naT- 
py6ox HanpOTMB aony HapytiieHMa o6caAH0A 
ROAOHHy. llepeMeiueNMeM ycTpoAcTaa aaepx 
nepexpyaaiOT paAMaAbHye oraepcmn 9 uh* 
AMHApMHecKMM nepeKpyBBTeneM 8. SaTaM a 
ycTpoAcree co3AaK>T paGoMee AaBACHMe. npM 
aTOM BKopb 1 BxoAMT B aauenACHMe c koaoh- 

HOA. 

nepeMeiudHMeM rpaHcnopTHOA xoAOHHy 
Tpy6 BBepx nporarMBaK)? mApaanMMecKyK> ao- 
pHHpyK}myio roAOBxy BHyrpk peHOHTHoro oar- 
py6Ka. OTBepcTMB A uiToxa ayxoAar m3 
repHentMHyx neperopOAOx m JCKAXocTb no- 
CTynaer b uMAMHApy rMApaaAinecKoro aomx- 



para (4>Mr. 2). RpM AaAkHBAuieA aaxaHxe jkha*-. 
KOCTM rMAP•BAH^ecKMA AOMxpar npoTflrMBaer 
roAoaxy 6 BHyrpM paMOHTHoro MxpybK^ nb 
AAwny, pBBHyx) xoAy nopuiweA. OAHoapeMeN- 

5 NO OCyUieCTBABX)? nOAMM TpBHCflOpTNOA XO- 

AOHHy Tpy6 HB aaAMHMHy xoAa nopiuNaA 
AOMxpaTB. OcraatuyiocA mbctw paMOHTHoro 
naipyCxa pacuiMpAX)T npoTurMaaHMBM rono- 
bkh 6 c noMouiwio TpaHcnoprHoA xoAONHy 
10 Tpy6 M TBiiaaoA CMCTOMy. flocne pacutKpeHMji 
M nptoxaTMB poMOHTHOro nBTpyGxa no aceA 
A^tMNo ycrpoAcTBO cnycKBK)! a xpaAHae hhm- 
Hea noAO^xaHMe, orxpyaax)! paAMBAbMye or- 
aepcnifl 9, npoMyaax)T cxaaxMHy ao ayMyaa 
15 TBMnoHasxHoro MarepMaAB m noAHMMaK>T ycr- 

POACTBO MB CXBBMCMHy. 

OopyyAB MBoGpereHMA 

YCTPOACTBO AAB pCMOHTd OOCBANOA KO- 

20 AOHHy a cxaaxMNO.. axAXHaiouiee xopnyc c 
BKopeM M nocAeAoaaTBAbHo pacnoAOxeHHu- 
MH a Hen rHAPOUMAMHApaMM c repHerMHNyMH 
neperopOAxaMM mcxay mmmm. TeAecKonime- 
cxM ycraHOBAeHHyA b xopnyce nonyA uitok c 
25 nopujHnHM, pacnoAOxenHUHM b fmapoumamh- 
APax. M paAHaAbHyMH oraepcTMiiMii ahb cbbsm 

nOAOCTH UiTOXa C nOAOCTAMH rMApOUMAMHA- 

POB. rnApaaAMMecxyx) AopHMpyioiuyio roAO- 
Bxy, ycTBHOBAeHHyK) a HMXHeA MBCTH noAoro 
30 unoxa, ycraHOBAeHHyA MejxAy xopnycoM m 
rHApABAMsecKOA AopHMpyR)meA roAoaxoA pe- 
MOHTHyA narpyOoK m TpaHcnoprHyx) xoAonny 
Tpy6« xecTKO CBAsaHHyx) c noAUM uitoxom a 
aepxHeA ero HacTM, OTAMnaioiueecx tcm. 
35 HTO. c ueAbK) pacujMpeHHfl rexHOAorMMecxMx 
B03M0XH0CTeA ycrpoAcTBa nyreM oGecnene- 
HHB OANoapeMeHHoro c ycraHoaxoA pcmoht- 
Horo narpyGxa raMnoHMpoaaHMa sbkoaohhoA 
aony. paAHaAbnye OTaepcTMa noAoro luroxa 
40 nepexpyTy a mcxoahom noAoxcHMH repMO- 
TMMHyMM neperopoAKBMM MexcAy rMAPoqit- 
AHKAPaMM. npM aroM noAUA ujtox a hmmhcA 
sacrH MMeer ycranOBAeHHyA hb hcm c aoa- 
MOXHOCTbK> orpaNMHeHHoro oceaoro nepeMe- 
45 lueHMfl uMAMHAPMHecKMA ncpexpy BdTeAW c 

^PMKUMOHHyM 4K)NapeM, B nOAOM UITOXC noA 

UMAMHAPMMecKMM nepexpuBaTe/ieM aynoAHa- 
Hy paAMBAbHya otbcpctmb. a UMAMHApir<e- 
cxmA napexpyaaTeAb ycTBHOBAeM c aoaMoac- 
50 MocTbX) napexpyTMA nocAOAHMx npM xoao no- 
Aoro uiToxB aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers firom plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — ^borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — ^borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. I shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders. 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 1 0. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted fi'om the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydrauhc cylinders mounted in series thereon, wdth leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that^ with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close oft* said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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